Characterization of the neurogenesis quiescent zone in the rodent brain: effects of age and exercise.
Although it is accepted that new neurons continue to be generated in the hippocampal dentate gyrus (DG) throughout adulthood, it has recently become apparent that this process is not homogeneous, and that a small region of the DG lacks neurogenesis. Here, we show that the relative area of this neurogenesis quiescent zone (NQZ) did not vary after the peak in hippocampal postnatal neurogenesis and until animals reached adulthood, although the ratio between its actual volume and the total volume of the DG doubled during this time. However, we were able to identify a few mitotic cells that reside within this subregion in early adolescent rats. Furthermore, these cells can be activated, and 1 week of voluntary exercise was enough to significantly increase the number of mitotic cells within the NQZ of adolescent rats. There was, however, no corresponding increase in the number of new neurons in this subregion of the DG, suggesting that some factor necessary to allow these cells to develop into a mature phenotype is missing. Moreover, the same intervention was ineffective in increasing either proliferation or neurogenesis in older adult rats. Surprisingly, we found no evidence for the existence of an NQZ in the mouse DG, suggesting that the neurogenic process in these two rodent species is differently regulated. Understanding the molecular mechanisms underlying the existence of the NQZ in the rat DG might shed light on the processes that regulate adult neurogenesis and its modulation by factors such as aging and exercise.